INTRODUCTION
Process of robot laser hardening is presented in many articles [1] [2] [3] . Laser Hardening offers customers an excellent alternative to induction and flame hardening. With laser precision and robotic control, laser hardening can be applied to complex surfaces while achieving repeatable hardness and case depth. The surface finish after laser hardening is excellent and in some cases requires no finishing work. The process is used exclusively on ferrous materials containing a minimum of 0.20% carbon. The laser acts as a local heat source quickly bringing the surface up to a desired temperature. A fractal [4] is a never-ending pattern. Fractals are infinitely complex patterns that are selfsimilar across different scales. They are created by repeating a simple process over and over in an ongoing feedback loop. Driven by recursion, fractals are images of dynamic systems -the pictures of Chaos. Geometrically, they exist in between our familiar dimensions. Fractal patterns are extremely familiar, since nature is full of fractals. For instance: trees, rivers, coastlines, mountains, clouds, seashells, hurricanes, etc. Network theory [5] provides a set of techniques for analysing graphs. Complex systems network theory provides techniques for analysing structure in asystem of interacting agents, representedas a network. Applying network theory to a system means using a graph-theoretic representation. Pattern reconition [6] is a branch of machine learning that emphasizes the recognition of data patterns or data regularities in a given scenario. It is a subdivision of machine learning and it should not be confused with actual machine learning study. The aim of this study is to calculate all closeness centralization of network created with connection maximum value of 3D graph and complexity of robot laser hardenend specimens.
MATERIALS PREPARATION AND METHODS
The study was undertaken using tool steel standard label EN100083 − 1.We hardened this specimens with robot laser cell with speed v  [2, 5] mm/s and temperature T  [1000, 1400] C. On Fig. 1 is presented robot laser hardened specimen. On Fig. 2 is presented fractal structure of robot laser hardened specimen. In Imaging Science [7] , image processing is any form of signal processing for which the input is an image, such as a photograph or video frame; the output of image processing may be either an image or a set of characteristics or parameters related to the image. Most image-processing techniques involve treating the image as a two-dimensionalsignal and applying standard signal processing techniques to it. After hardening, we polished and etching all specimens. Detailed characterization of their microstructure before and after surface modifications was conducted using a field emission scanning electron microscope (SEM), JEOL JSM-7600F. Firstly, the SEM pictures were converted into binary images, from which we calculated the fractal dimension. Socendly, we convert SEM pictures into 3D graph, from which we connect all maximum value. After then, we calculated topological properties of network created with connection maximum value of 3D network of hardenend specimens. Fig. 3 present process of hardening, image processing, fractal dimension calculating and calculating topological properties of network created with connection maximum value of 3D network of robot laser hardened specimen.
Closeness C c (i) is based on the length of the average shortest path between a vertex and all vertices in the network. C c (i) is calculated by equation (1): (1) Closeness centrality can help find good 'broadcasters', but in a highly connected network you will often find all nodes have a similar score. What may be more useful is using Closeness to find influencers within a single cluster in our case, elements in microstructure of robot laser hardened specimens.
An intelligent system [8] is a machine with an embedded, Internet-connected computer that has the capacity to gather and analyze data and communicate with other systems. Requirements for an intelligent system include security, connectivity, the ability to adapt according to current data and the capacity for remote monitoring and management. Essentially, an intelligent system is anything that contains a functional, although not usually general-purpose, computer with Internet connectivity. An embedded system may be powerful and capable of complex processing and data analysis, but it is usually specialized for tasks relevant to the host machine. Intelligent systems exist all around us in point-of-sale (POS) terminals, digital televisions, traffic lights, smart meters, automobiles, digital signage and airplane controls, among a great number of other possibilities. We used an intelligent system methods, namely a genetic programming method and multiple regression for analysis of the results. Fig. 3 . Process of hardening, image processing, fractal dimension calculating and calculating all closeness centralization of robot laser hardened specimen
Genetic programming (GP) [9] is a collection of evolutionary computation techniques that allow computers to solve problems automatically. Since its inception twenty years ago, GP has been used to solve a wide range of practical problems, producing a number of human-competitive results and even patentable new inventions. Genetic programming starts with a primordial ooze of thousands of randomly created computer programs. This population of programs is progressively evolved over a series of generations. On Fig. 4 is presented model of genetic programming.
Fig. 4. Model of genetic programming
In statistics, regression analysis [10] is a statistical process for estimating the relationships among variables. It includes many techniques for modeling and analyzing several variables, when the focus is on the relationship between a dependent variable and one or more independent variables. More specifically, regression analysis helps one understand how the typical value of the dependent variable (or 'criterion variable') changes when any one of the independent variables is varied, while the other independent variables are held fixed. A regression model relates Y to a function of X and β.
Y=(X, β), where the unknown parameters, denoted as β, which may represent a scalar or a vector. The independent variables, X. The dependent variable, Y.
Fig. 5. Model of multiple Regression

RESULTS AND DISCUSSION
In Table 1 , the parameters of hardened specimens that impact on all Closeness Centralization of network created with connection maximum value of 3D graph of hardenend specimens are presented. We mark specimens from P1 to P21. Parameter X1 presents the parameter of temperature in degree of Celsius [C], X2 presents the speed of hardening [mm/s] and X3 presents fractal dimension in 2D space. The last parameter Y is the measured surface of all Closeness Centralization of network created with connection maximum value of 3D graph of hardenend specimens. Table 2 presents experimental and prediction data regarding the surface volume of laser hardened robot specimens. In Table 2 present symbol S name of specimens, E experimental data, R prediction with regression and GP prediction with genetic programming. In Table 1 , we can see that specimen P6 has the maximal complexity, 1.9784. The measured and predicted surface hardness of robot laser hardened specimens is shown in the graph in Fig. 7 . The genetic programming model is presented on Fig. 6 . Under Table 1 is presented model of regression. The regression model presents a 46,59% deviation from the measured data, which is less than the genetic programming model, which presents a 44,08% deviation. Table 2 : Experimental and prediction data A statistically significant relationship was found between all Closeness Centralization of network created with connection maximum value of 3D graph of hardenend specimens, the parameters of the robot laser cell and image analysis with fractal geometry. In addition, image analysis of SEM images of robot laser hardened specimens is an interesting approach. This specimen we hardened with 5 mm/s at 1400° C. We use method of intelligent system to make prediction of topological properties of network created with connection maximum value of 3D network of robot laser hardened specimens. Parameter X3 (fractal dimension, complexity) has most impact on genetic programming and Regression model.
CONCLUSION
In this article we present a new method for pattern recognition by using network and theory of complexity and its application in Mechanical Engineering. The SEM pictures were converted into 3D graph, from which we calculated topological properties of network created with connection maximum value of 3D network of robot laser hardened specimen. So, we use Closeness to find influencers within a some elements in microstructure of robot laser hardened specimens. We use fractal geometry to describe complexity of robot laser hardened specimens. For prediction of topological properties of network created with connection maximum value of 3D network of robot laser hardened specimen, we use genetic algorithm and multiple regression.
